There is overwhelming evidence of the presence of autocorrelation in stock returns in many previous studies. Since stock return correlation is related to predictability of stock prices, it is important to know the extent of autocorrelation and its underlying causes. This paper investigates the autocorrelation structure of seven GCC (Gulf Cooperation Council) stock markets and its possible causes. All the markets except for Dubai and Kuwait show significant first order autocorrelation of returns. Bahrain, Oman and Qatar exhibit strong positive whereas Abu Dhabi exhibit negative autocorrelation of returns. In general, return autocorrelation conditional on a negative return day is higher than that conditional on a positive return day. Autocorrelation between weekdays is usually larger than that between first and last trading day of the week. Use of dynamic volatility models give evidence that for almost all the countries negative feedback traders are the dominant players to contribute to the autocorrelation of returns. Thus, traders are very keen to realize their profits too often, resulting in significantly positive return autocorrelation. These models also suggest that market volatility of Saudi Arabia, Qatar, Kuwait and Abu Dhabi stock market increases more to negative return shocks than to positive ones.
INTRODUCTION
Autocorrelation in stock returns indicate predictability. It is well-documented in finance literature that returns from indexes exhibit positive autocorrelation. Such phenomenon exists for different data frequencies (Stoll and Whaley 1990; Lo and MacKinlay 1990) . Even, high trading frequency such as five minutes shows the presence of positive autocorrelation in index returns (Chan et al., 1991) . This finding goes against the concept of market efficiency which predicts that stock returns are unpredictable and serially uncorrelated. However, when autocorrelation is estimated for individual stocks, results vary. Using individual returns, Atchison et al. (1987) find no autocorrelation on average whereas Chan (1993) reports autocorrelation in the returns of large firms.
Existing literature provides four reasons for return autocorrelation. First, nonsynchronous trading may cause autocorrelation in the index returns (Scholes and Williams 1977; MacKinlay, 1988, 1990) . It happens because stocks are traded at different point of time and some stocks may not be traded for days, which results in index return that reflects a mixture of stale and contemporaneous prices. Such phenomenon results in spurious autocorrelation in index returns. Second, expected returns on stocks follow common positively serially correlated process. Such common process may induce autocorrelation in individual as well as in index returns Kaul 1988, 1989) . Third, in the absence of arbitrage, delay in the arrival of information and transactions costs may cause index autocorrelation (Damodaran1993; Sias and Starks 1994; Lesmond et al. 1997) . Even if stocks are traded frequently, autocorrelation may exist because of delayed reflection of relevant information in the stock prices. Although informed traders will only trade after considering the spread between the fundamental value and market price and relevant costs, liquidity traders still trade albeit based on stale information.
Finally, findings of Sentana and Wadhwani (1992) , Shiller (1984) , Bange (2000) and Bohl and Reitz (2002) , among many others, provide the evidence of role of feedback traders to create autocorrelation in stock returns. Koutmos and Saidi (2001) report the presence of positive feedback trading in emerging Asian stock markets. They also point out that feedback trade occurs during the period when market declines and volatility rises.
Positive feedback traders are those who buy when stock price goes up and sell when stock price goes down. Negative feedback traders sell when stock price goes up and buy when stock price goes down. Presence of positive (negative) feedback is detected by the negative (positive) autocorrelation in stock returns. Reasons that could induce positive autocorrelation are portfolio insurance, time-varying expected returns, nonsynchronous trading and transaction costs. On the other hand, the reason for negative feedback trading could be profit taking attitude of traders.
Relatively recently, for the UK stock market index and individual stocks, McKenzie and Kim (2007) give the evidence of relationship between autocorrelation and trade volume, volatility, and the day-of-the-week. They find negative relationship between volatility and autocorrelation. Increase in volatility caused by the increase in stock prices produces more autocorrelation than volatility caused by the decrease in stock prices.
Although there is huge research on the use of autocorrelation to find the efficiency of emerging markets, extant literature predominantly focuses on predictability and does not examine autocorrelation structure of stock returns. Some of these are noteworthy here. Claessens et al. (1995) and Harvey (1995) report autocorrelation in the stock returns of emerging markets. Bohl and Siklos (2008) document that positive feedback trading in emerging markets is stronger than that in mature ones and autocorrelation for both developed and emerging market returns are usually lower in tranquil periods in comparison to volatile periods. This paper studies the autocorrelation structure of stock markets of GCC economies. Stock returns in the GCC markets are likely to be autocorrelated mainly due to the presence of information asymmetry, uninformed individual investors, non-synchronous trading, underdeveloped financial analysis industry, and possibly other behavioral aspects such as tendency to herd. To the best of our knowledge, this is the first paper that comprehensively investigates index returns to test the presence and reasons of autocorrelation in the GCC markets. We have used methodology of Sentana and Wadhwani (1992) and Safvenblad (2000) to study the autocorrelation structure of these markets.
DATA AND METHODOLOGY
The sample consists of daily index data of seven GCC countries. Returns are defined as the log difference of two daily consecutive indexes times 100. The study covers the period from January 2004 through March 2012. All the data for return index and market capitalization are collected from DataStream. The basic regression model to estimate autocorrelation is given by .
(1) Regression model given in (1) can be modified to include two interactive dummy variableshigh (low) returns and absolute returns on the previous day -to examine any asymmetric effect in autocorrelation of returns. With the modification equation (1) becomes ,
where ( is a dummy variable for low (high) returns/absolute returns. In line with Safvenblad (2000) , absolute return is used as a proxy for volatility. Moreover, ( is also used as the dummy variable for the first four trading days (last trading day).
Finally, we use Sentana and Wadhwani (1992) methodology to test the presence of feedback traders in the Saudi stock market. They assume that there are two groups of traders in the market -feedback traders who follow trends and do not trade based on the fundamentals and smart money investors who trade based on fundamentals and behave rationally to new information. Smart money investors are assumed to have a demand function of the following form:
,
where is the fraction of shares smart money investors hold, is the ex-post return in period t, is the return when demand for such shares is zero, and is the risk premium needed to hold all such shares. This framework also shows that is related to the numerator (return) and the denominator (risk) positively and negatively, respectively. Thus, when volatility increases, smart money investors tend to hold fewer shares.
On the other hand, positive (negative) feedback traders will buy after stock price increases (decreases). Their demand function is of the following form: , (4) where indicates positive feedback trading and refers to negative feedback trading. In equilibrium, all the stocks in the stock market must be held. This indicates that the following condition needs to be fulfilled:
(5) Substitution of (5) and (6) in (7) yields:
(6) It is noticeable that pattern of autocorrelation is determined by the parameter . In case of positive , negative autocorrelation in returns is created by positive feedback traders. Similarly, negative results in positive autocorrelation in stock returns, which leads to the presence of negative feedback trading. Assuming that stock return autocorrelation varies with volatility, and , a linearized version of (6) is given by: (7) This expression has some interesting implications and interpretations. At a low level of , autocorrelation is mainly dominated by the sign of . Its negative sign results in positive autocorrelation of stock returns (i.e., negative feedback trading). With higher level of , higher impact of positive results in negative autocorrelation of stock returns (i.e., positive feedback trading). Thus, periods of financial distress may lead to higher volatility, which may cause negative autocorrelation in stock returns. In contrast, calm periods may lead to lower volatility and consequently positive autocorrelation in stock returns. To estimate the parameters in the Sentana and Wadhwani (1992) framework, we have to consider return and volatility jointly. TGARCH model of the following form can estimate return and volatility dynamically:
where Table 1 presents the results of first order autocorrelation of returns for all the GCC countries. Only Dubai and Kuwait do not show any autocorrelation. Returns of Bahrain, Oman and Qatar exhibit strong and positive first order autocorrelation. Autocorrelation of Saudi Arabian returns is significantly positive yet not that strong in magnitude. Since Saudi Arabia is the most liquid market in the region and non-synchronous trading is an important cause for autocorrelation, this market should have low autocorrelation of returns. Table 2 presents autocorrelation of returns when last trading day gives either a positive or a negative return. Abu Dhabi, Bahrain, Oman and Qatar show very strong autocorrelation both after negative and positive return day. All GCC countries except Kuwait have significant autocorrelation after a low return day. As shown by high autocorrelation, Abu Dhabi has high level of predictability. High -of Abu Dhabi indicates high possibility of abnormal return even after adjustment for risk. Autocorrelation asymmetry exists also for Dubai and Oman. On average, it can be said that absolute value of autocorrelation after a negative return day is higher than that after a high return day. Table 2 . Only Oman shows big change in result -autocorrelation conditional on a low return day is very strong and it is significantly larger than that conditional on a high return day. As before, Kuwait and Saudi Arabia exhibit no and low autocorrelation, respectively. Volatility is an important factor to influence autocorrelation of returns. Absolute return is used as the proxy for volatility. Results reported in Table 4 show that autocorrelation of returns of Abu Dhabi, Bahrain, Dubai and Qatar after a low volatility day is significantly positive. Autocorrelation of Abu Dhabi and Qatar after a low volatility day is higher than that after a high volatility day. On the other hand, autocorrelation of returns of Oman after a high volatility day is significantly larger than that after a low volatility day. Higher volatility suggests for higher chance of pricing error, which should reduce autocorrelation of returns. However, according to Sentana and Wadhwani (1992) framework, higher volatility may induce higher positive feedback trading, which results in negative autocorrelation or at least low positive autocorrelation. In this table, we do not see any clear relationship between volatility and autocorrelation of returns. Daily return autocorrelation may be influenced by the day of the week. Specially, it may be true for the first and last day of the week. As shown in Table 5 , all the markets except Abu Dhabi and Kuwait show significantly positive autocorrelation of returns. Abu Dhabi and Kuwait show significantly negative autocorrelation of returns. Only Bahrain, Oman and Qatar have significant autocorrelation when the last trading day is the final day of the week. Moreover, Abu Dhabi, Dubai and Qatar show some degree of asymmetry of autocorrelation with respect to the day of the week. Table 6 gives the TGARCH estimation results for index returns of all the GCC markets. In the conditional volatility equation 0 and 2 of all the markets are significantly positive at 1% level. The asymmetry coefficient, 1 is significantly positive for Abu Dhabi, Kuwait, Qatar and Saudi Arabia. Thus, based on the way the volatility equation is constructed, negative returns contribute more to volatility than positive returns do in these markets. It suggests that negative shocks have more informational content than positive shocks.
ANALYSES OF RESULTS
Consistent with the theory, 0 is negative for all the markets except Oman. However, 0 is significantly negative only for Saudi Arabia, suggesting the presence of negative feedback traders. Since 0 is almost always negative and 1 of the returns of all the markets is significantly negative at 1% level, there is positive autocorrelation in the returns of all the markets except Abu Dhabi. This is the indication of presence of negative feedback traders in the market. Contrary to the findings of Sentana and Wadhwani (1992) and Koutmos (1997) for the U.S. markets, GCC markets are mainly dominated by negative feedback traders. The main reason could be the frequent profit taking attitude of individual investors. However, time-varying expected returns, non-synchronous trading and transaction cost could also cause positive autocorrelation in returns. 4. CONCLUSION This paper investigates the autocorrelation structure of seven GCC stock markets and its possible causes. All the markets except for Dubai and Kuwait show significant first order autocorrelation of returns. Bahrain, Oman and Qatar exhibit strong positive whereas Abu Dhabi exhibits negative autocorrelation of returns. In general, return autocorrelation conditional on a negative return day is higher than that conditional on a positive return day. Autocorrelation between weekdays is usually larger than that between first and last trading day of the week. Dynamic volatility models give evidence that for almost all the countries negative feedback traders are the dominant players to contribute to the autocorrelation of returns. Thus, traders are very keen to realize their profits too often, resulting in significantly positive return autocorrelation. These models also suggest that volatility of Saudi Arabia, Qatar, Kuwait and Abu Dhabi stock market returns increases more to negative return shocks than to positive ones.
